We examine two methods of allocating animals between sites of different resource input rate in the context of the ideal free distribution. The basic models are of individuals of two classes of competitive weight distributing themselves between two sites. The importance of arrival sequence and the subsequent movements of animals between sites are investigated. When all the good competitors arrive before the poor competitors, the distribution of each class conforms to the input matching rule. When competitors arrive in a random sequence, poor competitors switch between patches. Resulting distributions are compared with predictions from the ideal free distribution with unequal competitors and from statistical mechanics. The comparisons show fewer animals using the site with the highest resource than predicted by the input matching rule, that is, undermatching is found. The effect of each animal having a unique competitive ability is then examined. We discuss the application of ideal free distribution models to areas of behavioural ecology other than foraging, together with alternative rules to the standard instantaneous intake rates rule.
The ideal free distribution was derived to describe how identical animals distribute themselves between habitats that differ in quality (Fretwell & Lucas 1970; Fretwell 1972) . It assumes that the animals have a perfect perception of resource availability (are ideal) and are free to move to their chosen habitat. In terms of animals choosing foraging sites, each animal chooses the site where it will maximize its rate of intake. A stable distribution is achieved when no animal can improve its intake rate by switching sites. Where the resource is continuously renewing, the animals will distribute themselves so that the proportion of animals on a site will approximate the proportion of resource on that site. This is the 'input matching rule ' of Parker (1978) .
Observational and experimental data offer some support to this theory. Observed animal distributions are similar to those predicted by the input matching rule (see Milinski & Parker 1993 ; Tregenza 1995 for reviews). In several experiments (e.g. Harper 1982; Godin & Keenleyside 1984; Milinski 1984) animals distributed themselves between two sources of food in approximate accordance with the input matching rule. Certain individual animals, however, consistently achieved higher intake rates than others thus violating the assumption that animals are identical. Sutherland & Parker (1985) and Parker & Sutherland (1986) extended the ideal free distribution model to incorporate unequal competitive abilities. The continuous-input form of the ideal free distribution with unequal competitors is characterized by the proportion of the competitive weights on a site matching the proportion of resources on that site. There may, however, be several distributions that satisfy this condition for one set of parameters, not all of which will also satisfy the input matching rule (Sutherland & Parker 1985; Parker & Sutherland 1986) .
Using statistical mechanics, Houston & McNamara (1988) derived the most probable distribution of animals assuming that all possible distributions that satisfy the conditions of the ideal free distribution with unequal competitors are equally likely. They suggested, however, that the particular method by which animals achieve the equilibrium distribution may invalidate their assumption. Spencer et al. (1995) studied the effects of the method of site allocation used by Abrahams (1986) in this context. With this method, each animal moves to the site at which its intake rate will be highest. Once all animals have arrived, one animal at a time is removed and reallocated. If the intake rates at the two sites are equal, the animal moves at random. This sequential allocation may result in several stable distributions owing to the random component. Spencer et al. (1995) concluded that
